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Departuant  of  the  Amy 
V'ashini-ton,  Z>*  C. 

In  order  to  determine  the  possible  role  of  body  cknractcrictics  in  r-cns 
ability  to  adai't  and  acclirxitlze  to  hirh  tltitude  cold  the  physical  characteristics 
of  four  individuals  vere  correlated  to  their  body  tesperature  res^^nses 

vben  exposed  to  an  a:2bier:t  teaperaturc  of  it®  C.  for  tvo  hours  at  an  ailtitude  of 
3760  teters.  The  tody  chai'acicristics  c  loseu  for  analysis  irerc,  ace,  stendinc 
heicht,  slttinf  heicht,  voicht,  ?  body  ,»at,  fat  free  veinht  and  sm  of  skinfold, 

2ie  four  rtcups  vere  U.S#  ’.Whites,  University  Cutco  Uhite  and  Indian  stxtdents 
and  native  Indian  vlHscers* 

The  rosidts  shewed  si^o^lficAnt  ass.'ciation  between  body  characteristics 
and  body  tcapcratui’cs  in  all  (xoupe*  Pet  acted  as  insulation  in  all 
and  fat  free  v».5cht  had  very  sicnificent  j*;sitive  effects  on  total  tody  heat 
content.  The  total  body  heat  content  of  pi  tire  Indian  villagers  vas  nore 
sicnificrntly  affected  by  acc  than  in  ether  proup-s  cad  fat-fTec  weicht  in  this 
croup  had  a  utronc  effccu  cn  pei’ii^enl  body  zcaperatur^.  The  result  agree  with 
the  suGcostion  nadc  in  the  nrevioiw  procress  report  that  native  Indian  villacers 
have  a  falfhcr  nctabollc  response  to  cold  stress. 


Kote:  Copies  cf  this  report  are  filed  with  /jssed  Services  Technical 

Inforxsatlon  /nency,  Arlinyton  Hall  Station,  Arliacton  12,  Va., 
and  rc/  be  obtained  fron  that  arency  by  qualified  Invcsticotors 
vorkinc  under  Covemnent  contract. 
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1,  Intrcducticn 


Studies  ever  the  past  tea  >?ars  have  chovr.  that  vhea  individuals  are 
expesed  to  codcrate  total  tody  ecolinr,  such  of  the  individual  variability 
in  response  nay  be  based  ca  individual  variation  in  body  structure  and 
conpo&iti<xi  (3ushirh  et  al«  1963)*  Since  population  isolates  of  &an  arc 
often  dramatically  different  in  body  size  and  exposition,  many  of  the 
differxccs  that  Lave  been  reported  for  population  isolates  may  be  accounted 
for  by  these  differences  in  body  structure  (BusXirh  et  al,,1963»  Baker  and 
others,  1963a)*  respite  the  fact  that  body  structure  bos  a  significant 
effect  on  temperature  responses  during  body  cooling  it  cennot  be  assumed 
that  it  has  a  similar  effect  on  all  groups*  In  a  study  of  ^ricen  Negroes 
end  Whites  it  vas  found  that  body  fat  seemed  to  provide  less  insulcticn  for 
American  Kegroes  than  it  did  for  U*S.  Whites  (Baker,  1959)*  Tbeoretically 
other  body  characteristics  such  as  c':e,  surface  area,  end  the  *iass  of  active 
tissue  should  also  effect  tcapvrature  responses  daring  body  cooling* 

However  studies  of  these  probl«5as  have  so  far  nroduced  noagor  results  (Baker, 
i960,  Bernstein  et  al*,  1956). 

2.  Hetheds 

Scgnlo*  In  the  present  report,  the  data  freo  the  four  groups  of  men 
used  for  studying  adaptation  to  nigh  altitude  cold  in  the  Andes  have  been 
analyzed  to  determine  for  each  group  the  relaticnship  between  body  character^ 
istics  and  teeperature  respenses  during  two  hours  of  cooling  at  lU®C.  A 
cceplete  description  of  the  four  samples  is  given  in  the  Annual  Progress 
Beport,  dated  July  1,  1963  (Baker,  1963)*  Briefly,  these  staples  consisted 


I 

m 


of  2^  native  Highland  Peruvian  Indians  living  in  traditional  D&nner,  12 
University  cf  Cuzcc  students  cl  Indian  derivation,  12  University  of  Cu2c<i 
students  of  i/hite  derivation,  and  5  U.S,  Wiitec  wno  had  spent  three  to  six 
nenthr*  in  the  highlands  of  Peru,  thblc  1  toe  physical  characteristics 

of  tne  feur  populations. 

TABLE  X 

Kean  end  Standard  Deviation  cf  Body  Characteristics  for  Total  Body  Cooliac 

Stt^es 


Body 

Charnct 

U.S. 

«  ASi vCS 

Cuzco 

Whites 

Cuzco 

Indians 

Chinchero 

Indians 

Keen 

S.D. 

Kean 

S.B. 

Kean 

S.D. 

Mean 

S,J). 

Age 

27.2 

5.0 

20.  li 

2.2 

20.3 

2.1» 

35.0 

13.0 

St.  H. 

1761.0 

26.1 

1677.1 

W.5 

1671.0 

55.6 

15!*5.9 

1*5.3 

oi.  b. 

931.2 

13.0 

C92.O 

21.9 

8S1,5 

26.7 

827.I. 

32.8 

B.y. 

5.9 

60.9 

5.9 

60.9 

5.8 

55.1 

5.1 

J  3.P. 

1C.  5 

2.0 

e.s 

1.4 

9.0 

1.8 

7.9 

1.1 

F.F.V, 

62.0 

1..2 

55.6 

-.1 

55.1. 

1..8 

50.7 

l<.7 

S,  3f. 

53.6 

13.7 

tl.S 

12  2 

Iij.3 

I6.i. 

32.9 

9.9 

Lcsend 

St.  H. 

~  Standing  neight  (m.) 

>  3.F. 

,  s  Percent  Tat 

Si.  3. 

=  Sitting  hei^.t  (rci.) 

F.P.V. 

,  =  Fat  Free  Weight 

B.V.  = 

Weight  (icg. 

3 

; 

S,  Sf. 

.  s  Sts:  of  Shin: 

rclds 

The  tvo  Universi^  cf  Cuzco  poculaticns  verc  carefully  catchud  hy 
selection  fer  hody  characteristics  end  as  a  consequence  there  ere  no 
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3ir.nificar.t  differences  in  the  of  the  necsure’scnts  of  the  two 


pcpulaticns.  If^'wever*  stoacard  dcvicticQS  vary  slightly  particularly  tha“ 
cf  standing  htiglit.  Hie  Chin^cro  Lidiau  |»orulcticn  and  tho  U,S.  ’sfeite 
pcpulati^  are  different  frcs  each  other  and  the  two  student  populations 
in  acst  ch^acteristics.  While  n*5ae  of  these  populctioriS  is  Icrse  enough  to 
be  crnsidered  representative  of  their  respective  larger  pcpulaticn  groups, 
the  differences  between  taen  reflect  the  dii’ections  of  the  difference  between 
the  pcpulaticns.  Chus,  the  native  Indian  pojnJLaticn  is  the  shortest  of  the 
groups  end  th^  li/jhtcst  in  body  vei(*t;  it  is  also  the  lowest  in  body  fat. 

Ihe  U,3,  White  pcral^ition  is  substcntinlly  taller,  heavier  and  fetter  then 
the  Cuzco  student  pcpulatioc.  Despite  the  very  snail  size  cf  the  U.S*  White 
sanple  they  are  quite  close  to  estiset-  s  of  body  size  end  cesp^sition  obtained 
CD  a  U.S.  Wjiitc  rcpuir.ticii  of  ccosarfiibl^  age  (Brozch  fc  Hecschel,  1961). 

Testing  CondiTj/Tis.  All  grou^^  were  exposed  nude  while  lying  on  canvas 
cats  fer  two  hours  in  an  c=bi«st  tenperature  cf  apprexinately  1U®C.  ibeact 
details  cf  tcsiperatxnre  conditions  arc  yresented  in  the  previous  feport  of 
.Toly  1,  1963.  Hcvever,  it  shrold  be  raltcrated  that  conditions  in  the  dressing 
T  >oei  pri^r  the  actual  c'^ling  e^^.surc  were  net  constant  and  produced 
significant  odd  stress  so  that  therca?  eq'iilibriuzi  cannot  be  assiced  in  these 
groups  at  the  beginning  cf  the  study* 

Of  the  body  tenperature  seasurcaents  collected  during  the  cold  expesure, 
four  Qoasurenents  were  selected  fer  tialysis  in  relaticn  to  body  structure. 
These  were:  (1)  rect:3  ’•trpersture,  (2)  nean  weighted  skin  tenperature, 

(3)  hand  tenperature,  uno  toe  t«jpcrature.  Rectal  and  nean  vel^ted 
skin  tenperature  have  been  Included  because  they  represent  the  best  two 
seasures  '.f  the  overall  tbenial  chsn^eristics  the  individual.  Hand 


ard  toe  teapcrature  vere  included  because  in  group  c<2ipnrisons,  hip^er 
interproup  vcricbillty  vas  eacctinvcred.  They  are  also  indicators  of 
pcrirhcral  hcct  flow.  In  t!ie  auRly'jis,  j^^cicci  characteristics  have  net  been 
c^ntined  into  indices,  such  as  surface  area,  because  such  coriinations  are 
statistics]  ly  less  valid  characterizations  of  the  body  then  the  row  neosure- 
rentc.  He  attempt  vas  nrde  to  intesrate  rectei  end  shin  teeperatures  into 
estimates  cf  tliercal  insulation  end/or  total  body  heat  content  usinc 
published  foraulas  because  it  is  felt  that  individual  structural  differences 
are  significant  in  true  insulation  and  t^'tol  body  heat  content*  The  cal¬ 
culation  of  such  values  by  fortailrs  derived  fton  U.C*  VJhite  gret^s  vould 
therefore  confuse  the  Interpretative  of  tfca  results  (Buskirk  ct  al*,  19^3> 
Bal'er,  1958). 

3*  Resiilts 

Li  tiie  previ.^us  analysis  for  differences  it  vas  found  that  the 

two  University  populations  did  not  sicnificcntly  differ  frea  each  other 
in  cay  of  the  tcaperature  neasurenents  used  for  this  analysis*  The  White 
and  Cbinchero  Ladiun  croxsps  did  differ  free  each  other  and  fren  the 
University  populations*  Despite  the  lach  of  significant  differ»ces  between 
the  tvo  University  greups  they  have  not  been  ccz^ined  for  this  analysis 
since  the  sinilarity  in  average  response  does  not  necessarily  signify  a 
sisilarity  in  the  role  of  body  structure  chcs'ucteristics  in  cooling  responses* 
For  excnide,  in  the  pr«vicixsiy  cited  study  of  Sejro-Whitc  differences 
in  response  to  nodcrotc  total  body  cooling,  the  two  groups  did  not 
siffcificsintl:^  differ  frees  each  other  in  averege  response*  Kevertheless, 


in  ti.at  stu;!y  the  anclj'sis  of  structure  ia  relntioo  to  tca^^ernture  indicated 
a  significunt  difference  in  xht  insulcti(»i  provided  bv  body  fat  in  the  txro 
groups. 

The  relationship  between  the  pliysicol  characteristics  and  the  temperature 
respcacos  in  the  four  gmups  was  acacured  by  the  Pearson  nroduct-coceat  r. 

Ihc  ccrrelatJcn  coefficients  for  each  of  the  tire  intervals  at  which  teDperature 
censurerents  were  rade  is  shewn  ia  Ax>r®®^i*  A*  erder  correlaticns  were 

found  between  physical  characteristics  cad  rectal  and  neen  vcighted  skin 
temperatures  in  the  U.S.  Khitc  croups.  However,  the  very  SDall  site  of  this 
sarjplo  prevented  the  nojerity  of  these  correlaticns  frer  beinc  statistically 
sicaificant.  If  the  correlaticn  patterns  for  all  tire  intervals  are  censidered, 
significant  correlations  exist  between  fat  and  neen  weighted  skin  teeperature 
with  nearly  cccparable  correlations  between  fat  and  rectal  tenperature*  The 
rclaticuship  between  fat-free  weic^t  cad  rectal  tei^rature  is  also  high 
throughout  the  test  period.  At  the  end  of  two  hours  this  relationship 
provides  the  nost  highly  significant  correlations.  The  correlations  found  in 
the  Vhite  group  agree  with  the  results  >f  other  studies  in  that  they  show 
body  fat  to  be  negatively  cc«*elated  with  skin  teaperature  while  it  is 
positively  correlated  with  rectal  tmt’.-ejxture.  At  the  beginning  of  the 
ccolir.g  period,  standing  hei^t  a:^  sitting  hei^t  were  highly  correlated  to 
tee  end  hand  tenperature  in  a  nes’etive  directir^i.  However,  the  correlotims 
fall  considembiy  below  significant  levels  at  succeeding  tine  intervals. 

For  the  two  University  student  populaticos,  correlations  ere  generally 
of  a  such  lover  order  than  was  found  i..r  U.S.  Whites.  Altncugh  there  appear 
to  be  sene  cxsi.'>tent  patterns,  such  os  a  positive  relcticnship  between  fat 
end  rectal  tesperature  and  a  negative  relationship  between  fat  and  seen  weighted 
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skin  vcr»rcraturc,  there  nrc  no  jisnifierint  r^s.  i-!cre  sif^ificcnt  correiaticns 
orerije  froa  the  relationship  between  body  structuxe,  end  toe  end  hand 
tea'>crature.  The  two  preups  dc  not  5.?pc£r  to  be  sinilar  in  this  recard*  3y 
the  end  of  toe  cooling  period^  the  Cuzco  Whites  shew  ccnsisten*ly  sicnificant 
fissocinticn  Vetveen  aeasinros  of  fat-frec  weicht  and  body  fat  with  toe 
teaperature*  The  Cuzco  Indian  croup,  however,  fails  to  snow  any  positive 
association  »ind  instead  shews  at  the  very  end  of  the  ccolinc  period  a  highly 
significant  corrclttion  between  age  end  toe  tenperature.  hand  teeperature 
r»s  ere  lever,  aithouen  in  the  Cuzco  White  sanplt  there  is  consistent  and 
sijciificant  association  between  the  noasures  cf  body  fat  and  band  tcsiperature* 
Again  these  are  positive  assccicticns  indicstinc  the  hicher  the  body  fat,  the 
tigher  the  hand  tenperaturo.  Tiiose  pa  .terns  do  not  ^erct*  in  the  Cuzco  Indian 


Because  of  the  larc'er  sanple  size,  th«  Chincherc  group  is  the  aost  suitable 
cf  the  four  grouts  for  correlation  arid  regressica  analysis*  Thus,  tlthoujb 
correlaticns  are  cvd>stantlally  lever  tlan  they  are  in  the  W.S.  White  greups, 
there  arc  norc-  statistically  sirnificcuv  correlation  coefficients*  In 
contrast  to  the  U,S,  Vhitc  greun,  body  cen^'^sitien  has  a  low  order  of  corrolatic. 
with  rectal  and  scan  veithted  shin  tesrerature,  Tne  only  significant  pattern 
scene  to  be  a  positive  associatica  between  the  sic  of  skinfolds  and  the 
rectal  tes;-erature*  In  thot  this  is  a  pcsitive  association,  the  results  cco- 
fem  to  findings  on  U.3.  Whites*  On  tJ»c  other  band,  a  highly  significant 
negative  relationship  between  ago  and  both  rectal  cciu  aeon  veir4»te~  shin 
temperature  develops  ever  the  two  hours  of  ccolinc*  Ho  such  associaticc  with 
age  is  found  in  the  U.S*  White  group* 


Multiple  correX^ticn  vith  pursi-.ony 
rjialysis  of  bcoy  charccteristics  fn 
relation  to  body  tearemtures  after 
100  ninutos  of  coclir^  at  1^®  C. 

U.S,  %*h^tcs  IT-5 


Toe 

Sa\C 

Pactal 

Mean  Vei^ted 

fenperaturc 

Teipercture 

Teepereture 

Skin  Teaperature 

All  characteristics 

in  Tahlo  1 

R=  .99 

R=.S9 

R=.99 

H--.99 

Mcst  si-3iificant 

A^ejSt.K. 

?FW  &  S.Sf. 

Ace&PfV 

Et.E.,  FFVI,  S,  Ef. 

Varinbics 

fc  S.Sf. 

E=.89 

K=.95 

3=.93 

R=.98 

Prlzae  predictor 

S.Sf.  r=.^5 

FFV.  r=.50 

FTil.  r*^.92 

S.Sf.  r=.-83 

Cuzco  nhite  S=12 

All  characteristics 
'Jablc  1 

R=.89 

R=.5- 

R=.70 

?».£! 

Most  significant 

St.K  i  Wt. 

St.H.,  Vt,h 

St.H  .,  Wt.S.Sf. 

variables 

R=,ee 

S.»?  • 

Rs.65 

E=.i.8 

Price  predictor 

Wt.  r=.69 

S.Sf.  ,  =i.!.7 

S.Sf,  r*.55 

St.H.  r=-.ltO 

Cu/cc  Ii-dlc-.o  F=-12 

All  chrracteristics 
in  Table  1 

?=.80 

R=.£S 

H=.70 

R=.8T 

Most  significant 

St.H.aFTir 

st.R.trr/ 

Use,  Si.H.,  SF, 

FFV 

B=.59 

H=.65 

F=.86 

Princ  predictor 

Aje  r=,?9 

St.H.  r».3^ 

St.K.  r»-.23 

Si.H.r  =-.5l* 

Cliinchcro  Tndi^Jts 

24 

All  characteristics 
in  Tehlc  1 

H=.T9 

R=.5f- 

F=.7fe 

F=.50 

Kort  ri.-piificont 

Wt.  .SFot.S.Sf. 

>3x  .R 

Ago,5i.H. 

variables 

P-.63 

R=.51 

S.Sf. 

B=.73 

F=.li7 

Prine  predictor 

Vt.  ».li8 

Kt.  r=.35 

Afo  rs-,6l 

-Ve  r=-.Iii 

Lerend  St.H.  =  StwidinK  huldit  (toj,  Si.K.  -  Sittinc  heipht  (m),  B.V.  «  Weii'it{lCt'.) 
?  B.P.  =  rerccat  Fat,  F.F.W.  -  Fist  Fl-co  Weight,  S.Sf.  =  Ssm  of  Sklnfolito. 
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The  notatiTi  of  ”all  characteristics"  refers  to  all  the  body  characteristics 
sho^  in  Atjpendir  A.  The  selec»icr.  yf  the  second  icen  lablcd  ^jcst 


significant  x'orir.bles*'  is  based  cn  a  sccevluit  subjective  criterion* 

Ihe  scoll  saaplc  sizes  iiade  inposcible  the  seicctirn  of  the  border  line 
betvccn  sifnificant  drops  in  ^  values  by  rircrcus  statistical  tests* 
therefore,  tr.c  judeneats  were  arbitrarily  rode  by  inspection*  The  very 
hi  values  shown  f cr  the  U*  S.  White  sanple  should  probably  not  be 
accepted  as  proof  of  perfect  association*  An  increase  in  the  nn^cr  ef 
variables  autcnaticclly  adjusts  nultiple  correlation  Ss  to  a  hi^^hcr  value  and 
whsn  AS  iiany  characteristics  as  were  used  in  this  study  ere  subnitted  to 
cultiplc  correlation,  S  values  vill  reach  a  very  hi^h  value  in  szoll  scisples* 
IJcverthcless,  the  results  do  sw*c*5-t  a  very  hi^  decree  of  assceiation 
between  pljysical  characteristics  and  bedy  teaperature  responses  la  the 
U*S,  vmites. 

Corrolaticns  of  bedy  characteristics  to  tci7>craturc  in  the  other 
three  nrcuos  avo  cf  a  lover  ^’der*  Hewever,  substantially  values  are 
obtained  in  cost  cases  and  the  c<nisidcrution  norc  than  one  characteristic 
at  a  tine  inprevts  rrcdictlon  considerably  in  aost  instances*  Ccusiderin^ 
the  sruiU  sanrlc  size  involved  in  each  of  the  f, roups  vitb  the  exception 
of  Chinebero,  the  r.ajcr  value  of  the  nultirlc  correlation  with  porsirwoy 
probably  lies  not  in  the  derived  B  values  but  in  the  indicaticn  of  vhidi 
body  characteristics  arc  the  price  predictors  of  the  body  tenperatures* 

Thole  3  sicacrizcs  for  each  of  the  body  tcarxirature  neosurecents  the  price 
prcdictinr  body  c].aractcristic  and  the  next  cost  ir.Tcrtcnt  coctributinr 
characteristic* 
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Uvon  co:isi^erib  j:rc'lictor5  tbe  lir-.it-xticns 

I'lncsoa  by  ti.Q  cvall  scnrlc  size  net  be  .itclccted.  Therefore, 

only  thi  ccnoisteirt  and  cr/er~all  trends  should  prebably  he  considered 
and  ainer  shifts  of  priac  predictors  frcp  one  tine  period  to  another  aioy 
be  considered  statistical  artifacts*  The  restalts  of  this  anslysis 
indicate  scae  variation  froa  the  conclusions  vhich  vere  derived  on 
the  basis  of  slaple  correlations*  In  sone  instances  the  findin^rs  fTcn 
the  sinnle  correlations  vere  reinforced.  For  excaplc,  in  the  U*  S.  tliite 
saaaple  fat-free  veifht  and  skin  folds  renain  hi^iiy  sicaificant  in  relation 
to  neon  veichted  skin  and  rectal  tCDperatxjre.  The  tvo  University  student 
populations  do  not  show  consistent  differences  In  the  price  contributors 
when  body  cbaractcrirtlcs  are  related  to  rectal  or  mean  weiebted  skin 
tcnpcratia*c  by  this  acthod.  K-vever  soce  differences  between  the  student 
{Touns  renain.  Ace  appears  to  be  tlie  price  predictor  for  toe  tessrereture 
in  the  Indian  students  while  t<Kly  voi(bt  is  core  sifniflcant  in  the  Uhlte 
croup.  Vhether  there  is  a  si-'mificance  to  this  difference  or  whether 
it  is  slaply  the  product  of  randen  varl»tioD  cannot  be  dcteiciced  until 
larccr  cro'iFs  tras  the  sane  populaticas  arc  studied*  Within  the  Cbincbero 
Indian  crou?  uultiplc  correlation  arain  shows  ac*  to  be  a  price  factor  in 
the  '.cas'irc  of  total  body  heat*  Of  secondary  isportance  to  ccun  veinhted 
skin  tcnpcratorc  and  rectal  tccperatiire  arc  ceasurcs  of  body  fat.  On  the 
other  buid,  toe  and  band  tcoioratAu:^  do  not  seen  to  be  as  sicnificautly 
affected  by  ase  ai’d  oeasurcs  of  fatness-'  Instead,  total  body  size  is 
of  ctcfctcr  sicaificancc  to  these  body  tcoucraturcs. 

Regression  AniOysis  Altbouch  the  U.5.  White  sonple  is  snail,  the 
hich  correlations  and  confsiaance  of  findincs  to  rrevious  studies 


■V 


cf  the- relationship  of  body  fat  to  body  t^rarat^es  during  coollnc* 
cake  the  further  cassis  cf  the  relationship,  of  body- structure  to 
temperatures  useful.  R^^essions  of  .endy  fat  and  fat-free  voicht,.tb 
rectal' tei^erature  cad^neon  velyhted  skin '  temperature '£ffe  shown  ^  7^1e 

Ui. 

Table  h 

Secressibao  for  predicting  rectal. and 
sjctm-veijjhted  skin  tenperatures'fraa  percentrbf 
fat  in  the  body  and*  fat-free  wei£iit* 

U.  S.  •  rHiitcs 


Rectal 

tem^xiratura 

Tir.c 

J5  Body  .  Fat  re^cssi^ 

?.F.V.  rtgrcssicn'la  Kcs. 

Q 

aectsa  Ian.  =  .315x  +  97>31 

Rectal  Tem.  -*  .lOSx  +  92.95 

20 

Kcctaa  Tom.  =  i333x  ♦  96.?8- 

-Bectsl  leap.  =  ;l21x  +  ?l;72 

ho 

Kectal  Tear.  =  .3lCx +  95.83 

Rectal  Tciso.  =  .107x +  92.53 

So 

Rectal -Fcap.  =  *230x  ♦  ?o.$l 

Rectal  ,TenT>,  ='.120x  +  91.69 

.80 

Rectal  Twan,  *  •230x  ♦  .■»6.51' 

Ractnl  Ttep.  =  .ll6x  +  9li7'i 

100 

RoctalTca?.  =  .375%  + 

Rectal  Tesn.  s..l5l3c.+  89*h6. 

130 

Hfctol  Toon'.  =  .3$Tx  ♦  95..17 

Rectsa  Tenp.  »  .137x  +  90.90. 

ilcan  I’cichted  SHLi -Tenrerature 

■Tfcie 

.*/•  Body-  Fat  ,rec3^sti<^ 

F.P.S.  rerression  la  Krs. 

0 

.M.'J.S.T.  =  7.38Jx  ♦  86.61s 

H.W.S.T.  =  7-.115X  +  8t);73 

30 

K.S.S.T.  =  -.aC.-.  +  67.50 

M.W.S.T.  =  -.121x  +  89.66 

UO 

?J.W.S.T.  =  -.5?7r  +  37.20 

M.Vf.S.T.  =  -.106x  +  68.61 

Co 

K.H.S.T.  =  -.JsSoi  +  06.57 

i:.H.S.T.  =  -.107X  +  83.17 

eo 

’I.S.3.T.  -  -;5J9x  +  87.73 

sj.W.S.T.  =>  -.115x  +  88.99 

100 

!!.v:.S.T.  =  -.536x  +  uf.<s5 

sI.TI.S.T.  =  -.ICBx  +  88.63 

120 

!1.H.S.T.  .=  -.i53<  +  86.38 

K.l’.S.T.  =  -.UOx  +  88.66 

Beth  fat^froe  welrht  bad.body  fat  show  pcs  it  ive  slope  associatlcn' 
vith.rcc^^  ten^rature.  TJiesc  slopes  nro  fairly  steep  indicatins  a  stwar, 
effect  of  these  rariohlcs  .upcii  rectal  tenperature.  Over- the  cocliac 
T^iod;  froc'the  initial  readipj  to  the  final. readi^t  there  is.cA 
increase  in  ths.steerQCSS  of  the  slorse*  This  is  not  consi^ent  frea 
cne  tiiaerperiod  to  the  other  hiA  it  appears  that  orer  toe  total/tii» 
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period  there  has  been  en  increa^jc  In  slope*  This  wovdd’ sui^cest  that 
toti:^i“at-free  vei^t  and  body  fat  iacreese  in  their  sicnificenje  in 
arsociaticn  to  rectal  teaperature  as  the  body  is  ftirther  ccolcd  ly 
cold  expesiare*  The  wrcrcssions  betrceii  body -fat  and  fat-free  wei(^*t,  with 
acan  weishtel-shln  teapc:reture  show  the  copbsitc  slone^  that  is,  the 
hi^d^er -the  body  fat  osd.the  hi^er  the  fa^free  weS^bt,  “^e  ^ver  the 
shin'.tecpsrat'uro*’  This  ccrccs  tdtt  prericus .findincs  that  fat  acts^as 
insi^ation*  The  aejativo  relationship,  brtveiffl  fat-free  wel^t  and  shin 
teaperatwe  bo  a  valid  finding;  or.c^^sinj^  be  a  preset  of: the 
hi^h  correlation  betyeen  body  fat  and’^fat^free  vei{^t  .'in  this  snail 
sannle*  Tlie  slopes  show  a  tenden^  .to  bec<»e  steeper  as  the  cooling  t^«e 
increases,. acain  succc-tinc  that  at  le^t  body  fat  an  ihmosin^; 
sicaiflcaacc  to  shin  tenporaturc  with  the  p^s^':e  of  tine  in  the  cold*. 

Bic  two  University  student,  pdj^at ions  were.  not.  suteittedvto. 
refressicn.  cnolysis.not  oiUy  because  of  -snall  scrmlc  sise  bW  also  because 
there  isno  cccparablc  sntevial  on  larrvr  populations* 

Only  in  the  Ciiachcro  saajCle  sise.  sufficiently 

lercc  W  provide  reasonable' jcciwsion  slope  esti^tes.  Ihe  sicjAc 
correletions  and  the  Rultipic  correlations  susjest  that  the  faft-ftree 
weij^t  end  the  percent  of  body  fnt.crj*  tte  ^6  aost  s^ificent  body 
chr.ract^“ri3tic5  in  rclati«shin'to  the  taqjerattarc  cf  the  toe*,  Rccressions 
for  these  tyo  variables  orV  presceted ,  In  T!*lo  5* 
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Pscressioiis’for  prcSictinn:  toe  tcaj^rature 
Iron  fat-free ^^iTcdy  fat. 


Chinchttro -Adlans 


Tice 

F.F.if*  Pcgressiwi  in  K**. 

.  ^  Bo^ 

0 

Toe- Tec?.  «  .69x  +  30*98^  ?• 

.Toe  Teep.  <r 

20 

Toe  Ten?.,»  .6lx  *•  33^7^^  'F* 

T<«  Teop.  f 

lo 

Toe  Tenp^  «  .‘52x  +  F* 

Toe  Tenp*  = 

.60 

Toe  Teep.  «  *l7x  +  38.36?  F* 

Toe  -Te^.  ■  = 

80 

Tbe  -Tcnp.  ?  .39x  +  h2.6a?  F. 

Toe  Tesp.  = 

100 

Too  T-cep.  ’s  .32x.+  '2t5.^«  ?. 

TocTe^.  = 

120 

Toe  Tecr*  *  i26x  +  F. 

Toe  Te^*  = 

Bo^  Fat  Recressico 


llie,  rccressica  of.  fat- free  vcipht-to  toe  '^peiature  is  a  positive  one 
iniicatir.s  that  the  larccr  the  sass  of  the’fal^freo  bo^',  the^tti^er 
the  toe  tcaperatures*  ^e  slope -of  ^ the  regression  decreases  thrciigh 
the  cooling  period  indicatir^  tbat'wi'c'*  the  pessa^  of  tine  in  tte  cedd, 
the  fat^free  veicht  gradually  lobcs-itr  sicaificjmcc  to  toe  tenperctui^. 

not“ncen:hovevcr  that  there  is^  no  assoclaticn  reaainiic.at  the 
cad  of  the  cccling  pcric«l.  Iniccd’^'tte  *:orrelati6n  resains  significcct 
thro^out;  .Eovcvcr,  the  toe  tespemture  of  the  lcrcert  can  shevs  a 
greater  ^op  fr<a  initial,  to  final- readiecs-^ta; -the  toe-tenp^ature.of.thc 
scalier- aaa*  3he  relationchip  betveca  body  fat  and  toe  tesperature  is 
negative  indicating  that  thc.lcrtTer  the  anouat  of  body  fat  the  icfver -toe 
tee  tenpcraturc.  5he  slo2>c5  of  the  regression  do  not-shov  a  consistent 
trojd  dialing  the  ccbli^.  landed  for  the  fii^  texty  sinutes  the  . slope 
of  the  regression  increases,  thcr^ft^a*  it  decreases* 


Hesrfissicas  for.  hcnd,t«5wati:r^' based  cn  body  veij^  end. siting 
heic^*t  arc  p^scated  in  ?ablo  C*  Scse  chcractori'stioc  vow  cAcsen 
because  cf  the  ccrrelatica  ttcy  .tear  ta  hand  tcxrporature  and  the 
ispcrtcncc  s’how.  bynultii^e  ccrrcl^icr.  vith  parsiccay, 

Icble  6 


Tine 

Body  Xcicht  Bcfr^si-^a 

Sitting  Hciglrt  into. 

0 

Hjj-d  Tenp*  ^  .2Cx  +  6*1.50®  F 

Htmd  7c3?.  =s  .^x  +  29.70® 

20 

Head  'Ttcap.  =  .CSx  +-6^.02 

Harid  l^p.  *  ;*»lx +'W».70 

UO 

Hoad  Twp.  «  .17*  +  '^-93 

Haad’T^.  =  .27x  +  **5:69 

60' 

Hoad  Terp.  *  ;l^x  +  67.59 

Hand  Tesp.  »  .39x  +  -*3.03 

80 

K^d  Teap.  =  .20x  +  6k»u2 

Hand  Ten?.  «'.^6x  +  37.^ 

100 

Hand  Tenp.-s  .25x  +  6l.2? 

Hand  Tesp.  »  .35x  +  ^6.19 

I2C 

Hiuid  T;nsp.  =  .22x  +  62:71 

H:xd.Tcnp«  a  .SSx  +  *»2:8ii 

tThe  b?dy  veis'ht  oaC  sittin“  hei£jA  rcpKcsietis  ^  hand  t^perature 
beth  positive,. iadicatin{;  •;reater  befy  vs^t  ned  higher  sittings helcht 
are  both  nsscciateC  wi%  hi£^ar  baid 'tecporatwes«.  la  neither  case 
uces  there  arj^tr  te  axcnsictcat  ehaai'c-ln  the  slcpe  rf  the'^regressi^ 
durinfj  the  cccltns  peried. 

Hecicl  tccperati^c  predictica  is  cade  on  the  basis  of.  agCAcad  s« 
cf  shin  fclds.  Tabic  Y  p^s'otrtc' these  recressioas.  Age  shows  c  Rcj?ttiye 
rcGTcssica  slcpe  tc  rectal  tos^rature,  i.e*.  the  older  the- individual  the 
lever  the  <  rectal  tespercture* 
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Table  7 

Recirossicns  .'or  pr^icvijw^  roctcl  tenT»erftture 
frcs  a^e  ar.d  of  skin.folCs, 


Chiachero  in^icns 


Tice  Agc  in  yecrs 

0  Rectal  Tcap*  *=  -.OOoyx  *  9?«25®  F 

20  Rectal  Tenp.  «  -iOlSx  +  99.26' 

UO'  Rcct^  Tenp.  = -.Cl6x  +  99-2S 

6o  Rect^  Ter^.  »  -.0l8x  '+  99«1^ 

'  8o  Rectal  Tecs*  =  -•OlOx  +  99-07- 

100  Rectal  T«p.  »  -.02Cx  +  99-10 

120  Roct«a  T«p-.-=.--023x’+  99.00 


Sue  of  Skinfolto  in  It:- 

Rectal  Teen-  =  •OlSx  +  98.29®  F 
Rectal  Tero-  «-,*020x  ♦  98.13 

Rectal  Teat/.  »  -OlOx  98;09' 

Rectcl'Tcap.  ®  ;022x  +  97-82" 

Rectal  top.  «  .02l»x  +  97^59 

'Rectal -Teap.  =  •026x +-.97-35 
-Rectal  Tdap.  s  .025x  +  97^^' 


Sts  of  slin  folds  has -a  positive  rccrcsslwi  slope;  Ravine  the  highar 
the  sua  cf  skin  folds  the. hi^ier  the  r*^rl:t:t:^r^ture.  A^c  shovs  c 
coisistcnt  trend  over  the  cocl^iS  peri4>d  vith  .t^'.slor-c  of  the 
-reercssion  hectsin^  steeper  cs  bedy  l^at-is  lost*  Thls  su&'jests, that. ace 
kM  an  increaci^icly  important  role  la  rectal  tenperature  vith -ti^e  loheth. 
of- ttee  the -person  is  cooled-  Respite  sose  vnriation  during  the?  fiMt 
three  tine  periods  of  aer^urenaits  then-  appears  to  be  an  overall  rise  in 
the  stee^css  of  the  slojje  yhen.roiatis£.skin  folds  to ' rectal  tesperature 
also  suGC’istinj  that  the  inportence  cf  the  fat  xbickness  increases  vith 
the  length  of  tine  cf  csoling- 

la  Table  3  nean  vei^rhted  c!<ia  terierature-,rt^2icticn  is.shoyn 
en  the  hacis  of  Hn,  other  Tnsrijd^fc  shewed  c<msi^ent  si^ificent 

correlation  to  nean  weishtod  skia'tearwature-  The  association  is 
negative  iadicatinc  that  the  cider, ^the  juadividual-'the  lower  the  nean 
wei^ted  skin  ‘ccnaerat^^c- 
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Rocrescion  fcr  j*rc81ctinc  ncan 
veipiited.  skin'  tcipi-ratur^  /free  tee 


ChinchsM  Indians 


jl^e  in  ydars 

0 

a.S.£.7.,  i  -.012x  +  S6.3? 

20 

M.V.S.T.  =  -.C20x  ■>  65. yS 

16 

M.a.S.T.  =  -.0151  +  65.22 

£o 

ii.a.s.y.  =  -.oux  ♦  8i.7i 

>80 

ii.u.s.:;.  =  -.oi7x  +  Bit.B? 

100 

’S.S.3.T.  ■=  -.025x  +  65.01 

120 

H.a.S.T.  i  -.027x>  B6.S7 

m^ieg  the  f^rst  hour  of; cooling  an  ci»sist^t- chn^e  of  the  sint^ 
cf  the  re3ressica  ap;jeirs,  tut^dtiri^  second  h^'ur  of  crscling  the 
reerrtssica  slope  IncMtses  in  its'st.c:ees's,.ae!iin  succpstlxc  that  hes 
iccreeslns  iuportaaco  in  thc  reea  vef^hted  shin  teiir.nrat;are  yith 
extenslcc  of  hedy  ccclinc* 

rifcu^sion  rial  Crncliisifar 

The  eoslysis  of  body  che^<^crir.tlcs  in  relation  tc  tennerature, 
rcspcascs  ia  the  four  vUir;t»i"2y  h‘ac  shovn-that  in  birh  ^titude 

ccld  cniosiare,  hcdy  fat.is  siraificent.to  the  rate  of  ccolinc,  and' ns  has 
been  sbovn-.nt  lever  altitudes  for  U,  S,  Whites  it  nets  as  insulntica. 
Despite -the  carllaeso  of  the  U.  S*  'Whits  serirae  th«.  dtitci  also  su^C^st 
the  Class  cf  the  fnt-l^ce  body  should  be  considered  as  a  sicnificoat  factor 
to  the  rate  and  decree,  of  . be^  cooiii^* 


•IB- 


In  tha  caalyais,  si.'piflcant  aiffcrancas  I)etyoca  •tic-  U.  S.,  Shite 
ar.a  tha  Chincherc  Infllen  rrcups  vare  . found.  i^,e  vas  the.prlne  factor 
in  the  Indian  6tc“is  ^  relation  to  ovcmll  indues. oM»^  cosine, 
while  fat  and  fat-free  welcht  were  of  prlne  Inportance  for  the  tihites. 
nevertheless,  this  should  not  be  ^temreted  as,n«essarl^;sl6nifjr^ 
a  functional  dlff»ence  betueeh  the  poxailetions.  Bje  ranee  in  the  0.  S. 
•Hhlto  senile  was  cuch  noro  lisiited  than  the  ere  r^fc-  ia  the  Indim  saniie 
and  the  bod/  fat  ranfc  vas.nuch  creater  In  the  U.  S.  White  settle  than  it 
was  in  the,  Indian  rtoup.  It  is  tterefore  possible  that  the  difference 
in  the  selection  of  prine  ptedictors  and  ln  the  sicnifieanee  of-' 
CCTTolatlons  was  an  artifact  of  sanpline  ^d  not  a  real  Ufferrace  in 
the -populations. 

dfco  careful -liatehlnc  of  the  two  ttolwersity  of  Cnico  studmt 
populations  should  nako  the  data  obtained  frees,  their  study  h^pful  in 
chnsinc  between  tbe  olteraatiTcs  of  sanpllnc  and  real  croup  differences. 

Bsc  rcssits  of  the  student  cespariss^  swrest  that  the  Shite,  end  Indian, 
lay;  not  respond  identical^,  and  body  characteristics  cay  not  have  •'Uie 
sane  rdatienship  to  coclinc  respoases  in  the  two  croups.  Eowerer,  fte 
conclusions  do  not. seen  warronted,  beceuse  of  tte  snail  sosple  sis^ 
and'the  restidcted  ranee  of  ace  and  .  fatness  to  these  popi^ticos. 

'.'ithto  twenty,  rtoates  aft<j  the  bcrinnto>;  of  tte  cooliiif.  eaposiM. 
the  'toe  tsasperatures  of  the  ,0.-S;  Ebitra  reach^  alaost ,  ^iient 
tenpereture  and  th^  renatoed  at  tols  Icwel  throuchpirt  the  test  period;, 
toe  lack  of  varlahility  within  the  croup  lade  niy  slcnificai*  correlatlcai 
betwera  toe  .tbopemtures  and  body  cherocteristics  inpossible.  Ibc- 
terircret-nT.;s.for.the  studed  rrouis  we  also  low,  tooiich  not  as  low  as 
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the  y.  S*. Whites.'  CnXy  toc  ^tochcro  Idhioa  cxc'^P  aaintaiacd.tce 
tcsiperaturcs  svibs^tially  shove  a2blcat,t«x]^raturt^.  As  shown 
re^ressicn  rjiclysls,  ^e  nolntciiMee  of ‘'tce.-t^.er2.ture  vas  not  uniH^rsal 
for  th3  ^inche:^  'indi\*iduals.  sn&ll»  thin,  Chin^ero  nia  hcd  n 
tcc  t<apcrat\2^  as  low.  ns  .the  U.  S*.  Whites  and  only  the^  heavier  tmd 
fetter  individuals  xaintained .  <^6^9^^'  readisR. 

^esc  results  support  the  stiCd^stion  that  the  Cninchero  Icniai^  have 
a  bicker  z^tabolie  response  .to  cold  exposure.  Since,  fat  free  veicht.is. 
the  princ  -factor  in  px^iction  it  nij^t  be  deuced  /^ct  the  cxo^er  nass 
of  BetcboliesUy  custive  tissue  produces  bore  heat  and  this  is  reA^ted. 
in  /i^reater  heat  .'flow  to  the  eztres^t^s* 

%e  results  cf  the  hand  ter^rature  analysis  ean.be  interpreted 
Q£  supportinc  this’ succestion*  However,  the  differences  ere  not 

so  clearly- defined,  p^aps  becaiwe  nc«*e  nre.'noveBcbt  th»  les  noveisent 
wes  pebsitted  dur^  the  test. 

oycr:^  bo^  teaperature.  rxi&streo^ts  of  r^^  and  zaean 
veichted  shin  teepdrature.  tdso  surest  si  ch  an  interpretation  since  tte 
necstive  relationships  between  cc^  8&d  ^ese  reasures  ' reflect  tiie 
declininc  ability  of  the  body  wltt  .  ace  ,  tc  support  m'Timl  best  pi^uctlon. 
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APPESpIX  A 

3r/A!!IATE;CC«Jl'HtATICaS  KSniEKI  FODY 
CEASAC?ERIST:C3  A!K)  B05y  THIFEIATUSE 

At-Ini&lai' Exccsure  to 

U.S.  Hhltes  it=5 


?ce 

Hand 

Rectal 

Mean  Heicht^ 

Tesperature 

Tcnper^ture 

Tecpcratinre 

SMa  Tmperatu 

Ace 

.ioS 

-.119 

.3^ 

-.658: 

St.K 

-.^6“ 

-.506 

.190 

.534 

Si.K 

.773 

-;i?6 

.159 

r-597 

BVJ 

.223' 

.321 

.794 

-.656; 

^E? 

.30>< 

-.170 

i750 

-.88o»- 

rPir 

.192 

.1*59 

.755 

-.541, 

SSF 

.110 

-;268 

.486 

-.792 

■Cuzco  Whites '  ii' 

=12 

Age 

.200 

.ZSh 

.203 

.004 

St;H 

.231, 

.277, 

-.107 

9.421 

SlaH 

,.0!i5 

.040 

.428 

-.271 

.51*0 

.293 

-.CT5 

9.323= 

?3F 

.307 

.049 

.299 

-.217 

TFU 

.5>*2 

.315 

-.377 

-.315 

SSF 

.276 

.051 

•334 

-.230 

Cuzco  Isdiars  il= 

02 

Age, 

.)|22 

.337 

-.386 

.i24 

St.H'- 

-l200 

-.228 

-.184 

-.309 

S1,H 

-.362 

-.633* 

-.081 

-;542 

BV 

iOltS 

.017, 

.022 

-iie9 

JtBF 

.276 

.374 

-.007: 

-.139 

m> 

-.018 

1 

1 

.027 

-.132 

SSF 

.256 

;2^ 

.oil 

-.164 

Chinch^ro  Indians 

H=24 

Ase' 

.269 

-.187 

r-.365. 

-.172 

St;H 

.Ii22» 

,.4i6» 

-.220 

.231 

Si.H 

;3!*3 

:»4*b 

.:oo4 

i356 

BH 

;502» 

;396 

;oo3 

.302 

JJBF 

-.150, 

-;l87 

.334 

-.034, 

m 

.53U» 

.430* 

-.043 

.320 

-SSF 

-.242 

-.156 

i364 

-.080 

St.H=St»3iain6.Heielit,  Si.l^Sittlng  Heicht,  BW=Boay  Velgtit,  iSPfftrcmt 
Body  Fat,  FFV=Fat  Free,'Jelcbt',  SSF=Sun  of  Siln^Fold. 

*  =  PC.05 

r  P  c-°^  -22- 


4^^ 

\ 


After  go  IHautgs  at  lli°  C 
U.P-  ul'iltes  !■'=;. 


Voi' 

Hcnd 

Peetal 

Hean '.'eishted 

Tcapcrature 

TcopcrAture 

Teeperature 

Sk^  Temperatwe 

Ach 

.6U2 

.231. 

;eo9 

-.707 

st.u 

-.23S 

-837 

— hlS 

.073 

SieK 

.836* 

.290 

.360 

-'.>•35 

—233 

.583 

-839 

—606 

.199 

-312 

;759 

-.937“ 

F5V 

—120 

.63li 

.809 

t;''57  , 

SS? 

4.043 

.154 

.51>. 

-.893* 

Ciitco  Whites 

n=12 

’/ge 

.ilh 

.050 

.18!» 

—130 

-SteH 

i071 

i223 

— 2il> 

-.335 

Si.H 

-.iio 

—.065 

.358 

-.23I: 

3y 

'.li28 

i393 

— 3li0. 

-171 

;5bf 

.218 

.266 

.233 

.-.18I1 

Fnf 

:I>26 

.382 

-.1*37 

-.152 

SSF 

.182 

.2te 

•?33 

7il72 

Cutcb-lndians 

a=12 

/.ge 

.>•53 

.221 

— 19li 

.080’ 

St*H 

-.100 

— 27lt 

-.097 

-i321 

Si«H 

-.321 

-5?5 

-.021 

-529 

BW 

;i92 

-153 

.11:2 

-.110 

^BF 

.32!* 

.028 

-.061 

FFW- 

.129 

.051 

,151 

-.112 

SOT 

;29T 

Mi 

.078 

-.063 

Chinchcro  Indiins  li^2k 

-i^e 

.231 

-;ll2 

— It69» 

-.3ii« 

SteU 

.37G 

;225 

-.059 

.222 

Si.K 

,.3>i2 

;3li2 

.137 

;285 

BU. 

.It92» 

.318 

.131 

.157 

?3F 

—203 

— IhO 

.376 

—100, 

FFW 

..532» 

.3te 

.080 

.177 

SSF 

— 281i 

r.ll3 

.Iil3» 

—083 

St-  H^andinB  Helcht,  Sl.H=SIttiii8  Helglit,  EW=Boay  Weight,. SB^P^rat 
Body-Pat,  PFS^Fat  Free  ‘reight,  SSps^ua  of  SUn  Folds. 

«  =  p  <-05 

•»  =  p  ^.01 
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After  ho  BlnateS'-at  lU^^'C 


t<;t;  tjhttes  :i=5 


?oe 

14ud 

UectA 

Msan  t'eiohtcd 

Teeporature 

Tesi^atarc 

Tesporature 

Skin  TOTperatu 

Age 

-.io5 

.197 

.862 

-.588 

St.H.. 

-.517 

-.418 

-.355 

-.107 

Si.H 

.<•75 

^116 

.396 

-.305 

Bj? 

-.159 

.758 

.794 

-.522 

?3? 

.125 

.342 

.753 

-.876 

FFH 

-i236 

.842 

.754 

-.372. 

3SF 

.225 

.249 

.488' 

-.^5* 

’Cuzc6*!Ihites 

;!I=12. 

Age 

.390, 

-.034 

.192 

-.220 

St.H 

;l55 

.099 

-:i25 

-.384 

Si.K 

-.131 

-.120 

.367 

-.217, 

BW 

.558 

.340 

t.210 

-.223, 

u? 

.320 

,285 

.322 

-.224 

?r.i 

.561 

.319 

-.399 

-.203 

ss? 

.258 

-.304 

.367 

7.153 

•Cu^co 

!l=12 

Age, 

.255 

.«s 

-.245 

.070 

St.H 

-.285 

-.232 

-.163 

-.319 

-SI.H 

-.toi 

-.596* 

-.146 

-,506 

3*.: 

-.C3’i 

1123 

.125 

-.283 

.21? 

-382 

.220 

7.293 

KTJ 

-.107 

i032 

.085 

-.247 

SS? 

.251 

1313 

,266 

-.294 

Chlncbcro  loaians  V.~2h^ 

Ac« 

.2^2 

-;226 

-.524** 

-.288 

St.H 

.Slh 

.169 

.161 

.027 

Si.H 

,262 

.337 

.332 

.035 

Bl? 

.451® 

.262 

.242 

-.016 

?BP 

-.237: 

-.180 

♦^8 

-.062 

7?!:* 

.7*56®® 

.255 

•202 

7.003, 

SS? 

li272 

-.123 

,3>8 

-.073 

St.H=Stanain3  Heicht,  Si.K=3itt^  nei,>it.^=3cd7  Weli:bt,23Fi=Pcrceat-a)dy  Fat, 
FFH=rat  Fi-oe  Veicht,  SSr*Sc3  of  Skin  Fcl^s. 


•  =  p.  c .05 
*f  =  p; ^  ;0l 

-Si- 


s 


After-  6c 

et-ll.**  C 

'ftitiM  1 

■Jcc 

Hcnd 

Rectal 

Mecn  VcicJited 

ro::p<:r?iture 

Tes^rtit'urc 

Tecperatiirc' 

Skin  ?er.peratnre. 

FgC 

r.337 

.B25 

.777 

-.567“ 

St;H. 

=.079 

.390 

r.531 

-.149 

SiiH. 

.11.7 

-.a90 

-.257 

BW. 

-;29i 

.:01s 

.830 

-.550 

£e?' 

.016 

.779 

.71-7. 

-.883* 

FTf? 

-i3C8 

-769 

.CO2 

-.kOli- 

SSF 

..ZhU 

.  821;  . 

.508. 

-.905« 

Cuico  Vhitcs  r 

*=12 

Ago 

.17^* 

.023 

.15l>, 

-.256 

St«K. 

.117 

.202 

-.1& 

-.1.62 

Si.K; 

-.031 

-.115 

;288 

-.183 

sw 

-5S6 

.530 

-.167 

-;250 

■23F 

.ico 

.63C» 

.359 

r.l55 

F?W 

;517 

.2*25 

-.269 

-.21.0 

ss? 

.395 

.61.3<‘ 

.I105 

-•-■51 

Cusco  Ihdi  aits 

K=12- 

Are 

.393 

.21.3 

-.lia 

..IW 

SteH 

-.085 

-.175 

-.099 

-.355 

Sl.H 

-.229 

-.513 

-.ClB 

-.53I1 

BW 

.062 

.116 

.191. 

-.325 

£2? 

*lC6 

isea 

.155 

-.31.2 

FFV 

.ouu 

.0.75 

.179 

-;265 

SSF 

.165 

.328 

.200 

-.3^5 

Cbinchcrc  Indiana  n«2Jj 

.^3 

-.305 

r.577” 

A.aiJi 

St,H 

•  2^6 

.190 

.156 

Ei^H. 

.369. 

;353 

.31.9 

.227 

Fw 

.5C0» 

.216 

.256 

.008 

-.226 

-.lli7 

.313 

-.135 

F?V 

..5lt5« 

.235 

.2x1 

.031 

SS? 

-.235 

-.061 

.381 

-.163 

St.H  =,  Stsnding  Height,  Si.B  =  Citti:^  HcieJit,  35c  =.Wei^t,  £3?  =  Percent 
Fat,  FTrf  =  Fat  Free  Veight,  3SF  -  3-n  b'  Skin  Folds 


•  =  p.  .oj 

•f  =  p.  .01 
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After  Co  atnatfcs  et  lli°-  C 


U.  S.  Wilt^  ll 

Toe 

Hraid 

Rect 

ol 

KeenVei^^toi 

T<^pcraViro 

Tesipc-reVcre 

Tcapcrature 

Skin  ?«perature 

[£i 

-.032 

.002 

.767 

-.528 

St;K. 

-.<i09 

-.330 

-.593 

.235 

sr.a. 

.562 

-.329 

.667 

-.675 

BW 

-.299 

«S(>o 

.338 

-.500 

%  Fh 

.C83 

.165 

.777 

-.866 

?5V 

~.«6i 

.776 

.CC3 

-.356 

ss? 

.157 

.122 

.561 

-.857 

CusM  Whites- 11= 

02; 

Age 

.3?2 

.106 

.017 

-.032 

Ct.H. 

’.Cl? 

-.084 

-.112 

-.516 

Si.H. 

-.?02 

-.320 

.162 

-.263- 

Kf 

.635* 

.350 

-.101 

-.104 

JfSF 

-5l£ 

.578* 

.367- 

-.015 

FFW 

.C02» 

.266 

-.191 

-.U6 

SS? 

.198 

•sw*- 

.396 

,.009 

Cuzco  Indl  «in5  !ts 

Ase 

.312 

.682 

-.161 

.228 

St.H. 

.18!! 

-.COo 

-.065 

-.308 

Si.H. 

.166 

-.658 

;oi6 

-.565 

BV. 

.311 

.i21 

.255 

-.188 

^  s? 

«X65 

.255 

;22r 

-.201 

PfW 

.292 

.067 

.233 

-•IC6 

SSP 

•lo5 

..16C 

.278 

-.223 

■  ChincherO'  l3dlsz;s 

:r-2i! 

.196 

-.V19 

-.5C8»» 

-.29? 

St.H. 

.236 

.263 

.226 

.137 

Si.li. 

.:ai'. 

.620» 

.375 

.275 

sy 

.ii36» 

.306 

.287 

.107 

S3F 

-.171, 

-.176 

.368 

-.063 

FTi? 

.672* 

.330 

.236 

.120 

SEF 

-.197 

-.122; 

.6l8« 

-.067 

St.H‘=;Staadii;3  ilelcht,  Si.H.  =  Sitting.  Hci^t,  M  =  Veifibt;  S!BF  =  Pcrc^, 
Fcti  icTi  ='  Fet  Free  Vcieht,  S3?.  =  5®:!  of  Skin  Folcs. 
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After  100'mn*:t$g-at  1^°  C. 


e.S.4  Whited  K=5 

'7cc 

Hend  Bectol 

Kean  Vci^ted 

Tccperaitirp 

Td:por&ti:re  7e:ipcrr»twe 

Shin  Tesperat-iure 

Aje 

-.393 

.020' 

.665, 

-.588 

StaHo 

.216 

-.4a) 

-.465 

.185 

Si.H. 

.081 

-.247 

.253 

r.479 

BW 

-.633 

.629 

.936» 

-.518, 

?SF 

-.258 

-134 

.8l4 

-.373 

?nf 

-.711 

.736 

.913? 

-.369 

-.054 

m0S$- 

.65? 

-.868 

Cutco  White' !:=a2 

Aqc 

.262 

'  -.193 

.008 

1.287 

St;K. 

.ICi 

-.068 

'.003 

1.394 

Si;H. 

-.237 

-.452 

.217 

-;193 

BW 

.6!iA» 

.;il3 

.971 

-.207 

fBF 

.608*' 

-295 

i472 

1.132 

TFH 

.553» 

;063 

-.025 

1.207 

SSF 

.599* 

.2^ 

.525 

-.096-  ' 

C&co'^d!«^  i:=i2 

f^er 

.274 

1.010 

-.103 

0 

« 

1 

-St.H., 

1.148 

-.366 

-.060 

-;342 

Si*n. 

-.073 

-.501 

.CC8 

-.414 

BW 

.019 

.063 

.soil 

1.241 

'SHF. 

.018 

.460 

.242 

-.244 

FFW 

-Oil 

1.053 

.282 

-.213 

SSF 

.057, 

.419 

J29Z 

-.224 

Chiiichero  Indians  U^k' 

Ace 

.295 

-,2i2 

-.582»« 

-.429* 

St.H 

;294 

;24i 

.233. 

.137 

si.n 

w353 

.352 

-389 

-249 

BW, 

.430* 

i303 

.322 

.044 

1.178  -• 

-;C21 

-352 

-.082 

5TH 

-520“ 

.334 

.272 

.060 

SS? 

-.233 

.005 

.4l4» 

1.092 

St.!:. 

!=  Stsodin^  Hcis?:t  , 

Si.-H*  Sitting 

W  =  WeicJit,  it  BP  =  Percent 

Ftet,  rTW  r  Ft-t  frec  WcitJit,  SS?  ?<Stc  of  Shin  Folds 


•  =  p;  .o 
••  +  p,  .01 
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After  1S<1  KlniAas  C. 


im;.  •fl'itcs 

H=5- 

Coe 

Hand 

Rectal 

Mean  Wci^tcd 

Tearcrtture 

Tcajcraturc 

Teaperatera 

Stia  Ter.poretvire 

i\PC 

-;228 

.161 

.m 

-.297 

StoU. 

-.Ii33 

-.535 

-.425. 

.341 

Ci.H. 

.159 

.030 

.234 

-.349 

ay 

..’31 

.397 

.952* 

-.499 

SF 

.259 

-.014 

.843 

-.743 

rrrf 

.085 

.505 

.923* 

4.388 

ss? 

.>■51 

-.219 

.701 

-.629: 

Cdtcc' Shite 

:iel2 

Sti-u. 

.370 

.059 

-.020 

.152 

-.135 

.121 

-.087 

-.402 

Si'i  U. 

-.179 

.111 

.ICS 

4.025 

'2*rf 

.692* 

.393 

.204 

-.177 

?'s? 

.639? 

.444 

.503 

-.156 

TFW- 

.£42* 

i34l 

.U9 

—.168 

.6ll» 

.474 

•554 

t.119 

'Cuteo  Indicn 

n=i2 

-lice 

;787!"' 

-.071 

-.096 

4.179 

St*H. 

.314 

-.334 

-1229 

-.463 

Si.H* 

.010' 

-.431 

-.143, 

-.540 

£V 

.203 

.052 

.197 

r;373 

%-S? 

-.079 

;344 

.216 

-.216 

FFrf' 

:24S 

.008 

.167 

-.339 

SSF 

-.129 

•335 

.257 

-.201 

ChiTJ  -Trs*! 

i-a  n<4 

A3  C  . 

.307 

-.243 

-.612»» 

-.414'' 

.299 

.273 

.177 

.161, 

Si.E. 

.333 

.379 

.348 

^272 

£W 

.4Co» 

.345 

.270 

.055 

?  £? 

-.IM 

r..l29 

.290 

-.010 

FFrf 

.518'‘» 

.359 

;224 

.057 

5S? 

-.224 

-.051 

.372 

.002 

=  Stonair.c  Hiltf-it.  Si,  E.  =  Sittinc  Hclfjit,  B*  =  Veidit,  ?  LP.=  PeKent 
iPat,  Fra  =  TrX  Free  Vcij^t',  ^  =  S»  of  Shia  Polds., 


•  =  p.  .05 

«  =  ?.  .01, 
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